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Xpnuatodotnon

To apOVv ekTALOEUTIKO UALKO €XEL avarmtuxBOel ota mAaiola
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XpnHatodotnoeL povo tn avadlapopdwaon Tou
EKTIOLOEUTLKOU UALKOU.

To €pyo vAoroleital oto nAaiolo tou Emiyelpnotlokou
Mpoypappotog «Eknaidevon kot Ata Biou MaBnon» kal
ocuyxpnuotodoteital ano tnv Evpwrnaikni Evwon
(Evpwraiko Kowwviko Tapelo) kot amo eBvikoug mopouc.

* X x

ENIXEIPHLIAKO MMPOIPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH Ez nA

[+ I opdypopya yia v avinwén

*
*
*

'((

*
*
* 4 Kk

i

YTOYPTEIO NAIAEIAE & BPHEKEYMATON, NIOAITIEMOY & ABAHTIEMOY
EvpwnaikiEvwon EI!AIKH YMHPEZIIA AIAXEIPITHE

Evpwmaiké Kovwviké Tapeio

Me ™ ouyxpnuatrodotnon tng EAAadag kat tn¢ Evpwnaikig Evwong

HAEKTPONIKH |
TMHMA HAEKTPOAOTQN MHXANIKQN KAl MHXANIKQN YMOAOTIZTQN



2XEOLOLOMOC EVOTNTWV:

. Huwaywytkn dlodog

. Evwon pn

. Tpavliotop FET

. MoAwon twv FET - looduvopa KukAwpato
. Evioxutéc pe FET

. AutoAko tpaviiotop (BJT)

. MoAwaon twv BJT - looduvapa KuKAwpato
. EviouTtéEc pe SumtoAka tpaviiotop

°
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. EvlioYuTtéEc pe evepyo poptio
10. Katoiokeu] OAOKANPWHEVWV KUKAWHATWV
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v OEXXAAONIKHY MAGOHMATA

KATA2KEYH ONOKAHPQMENQN
KYKAQMATQN

EMXEIPHEIAKO MPOTPA
EKMAIAEYZH KAI AIA BIOY MAGHZH J EZ"A
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Lo L e

Meplexopeva evotnToC

Etcaywyn (blad. 7-9)

>tadla kataokevnc (dwagd. 10- 17)
Texvoloyiec CMOS (6tad. 18- 23)

Aopec dutoAkwy tpaviiotop (dtad. 24- 26)

OAokAnpwpeva maBntika otolxela kot 6todol
(OLad. 27-29)
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Katookeun oAOKANPWHUEVWV
KUKAWHATWV

Ewkdva 1: Katookeur) oAoKANpwUEVWY
KUKAWATWY

HAEKTPONIKH |
APICTOTEAEIO 7

QavemoTpio TMHMA HAEKTPOAOTQON MHXANIKQN KAI MHXANIKQN YNOAOTIZTON
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OAOKANPWHEVA KUKAWMOTA
Integrated circuits (ICs)

TEXNOAOTIA
KATAZKEYH2

¢ AINOAIKA
¢ MOS

¢ CMOS

¢ BiCMOS
¢ GaAs

¢ SOI

¢FIN FET

KAIMAKA
E®APMOrH ONOKAHPQZHS
¢ ANANOTIKA ¢ 5SSl
¢ WHOIAKA ¢ MSI
¢ MIKTA ¢ LSI
¢ VLSI
¢ ULSI
¢3D
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To mMPWTO OAOKANPWHEVO KUKAWMOL

Ewdva 2: Flip- flop pe 6 Tpaviiotop!

Fairchild Semiconductors, 1959

> HAEKTPONIKH |
APICTOTEAEIO 9
Havemompio TMHMA HAEKTPOAOTQN MHXANIKQN KAI MHXANIKQN YNOAOTIZTQON
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OAOKANPWHEVA KUKAWMOTA
Integrated circuits (ICs)

AIAAIKAZIA YAOTOIH2ZH2

[MPOAIATPA®EZ - EMINOTH TEXNOAOTIAL.
2XEAIAZH 2XHMATIKOY KYKAQMATO:.
[MPO2OMOIQ2H.

IXEAIAZH DYZIKOY KYKAQMATOZ (LAYOUT).
[MPOZOMOIQZH (DYZIKOY KYKAQMATOZ).
NAPATQIMH « MAZKQN».

KATA2ZKEYH.

METPH2H — AOKIMH.

HAEKTPONIKH |
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OAOKANPWHEVA KUKAWMOTA
2TAOLOL KOTOLOKEUNG

KAGAPISMOS MYPITIOY ~ (99,999.....9%) (1420 °C).

ANANTY=H PABAOY MONOKPYSTAAAOY (d uéxpt kat 30 ek.).

KOMH AIZKIQN NYPITIOY (WAFERS).

ENITAZIAKH ANAMNTY=H STPQMATOS NYPITIOY.

SXHMATIZMOZ O=EIAIOY SiO2.

AIOOTPADIKH AIAAIKASIA  (DQTOAIOOTPADIA - HAEKTPONIKH
AIOOTPADIA).

METPHZH — AOKIMH.

AIAXQPIZMOS SE NMAAKIAIA (CHIPS).

SYSKEYAZIA.

METPHZH — AOKIMH.

HAEKTPONIKH |
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Kataokeun diokovu ntupttiov (wafer)

Karsuguyan Andoupone

Ao ouyxpam o KEUOTAMADU

Sgppovun T
Avaruén Kpuotdhhou

o Ts e e)Ea wEiE
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& _a
S CpLHaN NECOTATIAL i
2N

Xobvn XoAali s

DUVE a 'v.;\ .

pe Mpagplm \3%? Tryypévo Mupimio
A
o Ewova 3: Wafer

e
Ynootipign Xcavng %
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ApIoTOTEAEIO 1 2
pavemoTo TMHMA HAEKTPOAOIQN MHXANIKQON KAl MHXANIKQN YNOAOTIETQN
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2tadia pwrtoABoypadikic emefepyaociac
yla Kotookeuny diaxvoswv (1/2)

Silicon dioxide
(a) Initial layering

i e

YNOZTPQMA
Photoresist
EMIKAAYWYH ME _J{
OQTOEYAIZOHTO
NOAYMEPE: |z
Substrate
l,'.llru\'iolcl [ |
(c) Exposure  Light Unexposec
Pattern
Mask s e
o o o
Substrate
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2tadia pwtoABoypadiknc eneéepyaciog
yla Kotaokeun dioxvoswv (2/2)

(d) After development

/i

FAIII I TSI IS IS
YNOITPQOMA
XAPA=H
Substrate
¢ IONIKH EMOYTEYZH
e AIAXYZH
IS ‘A
Substrate

(g) After doping

Doped region
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APICTOTEAEIO
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2tadia AiBoypadiog yia oTpwoeLg TOAUKPUGTOALKOU
nupttiov Kat petaAiov (Al, Cu, Au) (1/2)

Polysilicon

(a) Initial layering

YNOZTPQMA

Photoresist 1

(b) Photoresist coating

Substrate

UV Light

(¢) Exposure Mask

Substrate

HAEKTPONIKH |
TMHMA HAEKTPOAOTQON MHXANIKQN KAI MHXANIKQN YNOAOTIZTON
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2tadia AiBoypadiog yia oTpwoeLg TOAUKPUGTOALKOU
nupttiov Kat petaAiov (Al, Cu, Au) (2/2)

Photoresist ; I
~ (d) After development

Poly

Substrate

(e) After poly

etching L /

Substrate

(f) Final pattern

S SIS /

Substrate
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Toun oAoKAnpwHEVOU ME 11 emimeda
HETAAAOU

E-Beam| Mag
5.00 kV| 15.0 kX| 59.0° TLD-S | 4.855

Ewkova 4: Toun oAokAnpwpévou pe 11 enineda
METAAAOU

> HAEKTPONIKH |
APICTOTEAEIO 1 7
Havemompio TMHMA HAEKTPOAOTQN MHXANIKQN KAI MHXANIKQN YNOAOTIZTQON
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Aopun CMOS (Complementary MOS)

Via LTO Oxide

- 2 -

nMOSFET N n-well
PMOSFET

p-lype

(a) LTO oxide and VIA definitions

/ Mclull\

A n-well
pMOSFET

nMOSFET

p-type

(b) Metal 2 Deposition

HAEKTPONIKH |

ApIOTOTEAEIO

Davemouio TMHMA HAEKTPOAOTQON MHXANIKQN KAI MHXANIKQN YNOAOTIZTON
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lovikn epduteUOoN YA dnuoupyia

ntnNynG/ekpong

Boron ions

i b
=

n-well

p-type

(a) Boron p+ implant

Arsenic ions

p-type

(b) Arsenic n+ implant

SAAEA

&/
n+ n+

p-lype

(c) After annealing

ApICTOTEAEIO
MNavemotuio
©ecoalovikng
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Aloywplopoc tou diokou (wafer) oe
rtAakidia (chips)

G

Ewkova 5: Ataxwplopog tou diokou (wafer) oe
mAakidia (chips)

HAEKTPONIKH |
TMHMA HAEKTPOAOTQON MHXANIKQN KAI MHXANIKQN YNOAOTIZTON
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Xapaktnplotika texvoAoyiac CMOS

H texvoloyia CMOS napouctalel Tnv uPnAotepPn TUKVOTNTA

OAOKANPWONC KAl TNV XAUNAOTEPN KATOVAAWON LOXVOC ava TTUAN.

2TAOEC TMANPOUC amoKATAoTACLUNG AoYLKAC (€€0b0¢ oto Vdd N
Vss).

OL xpovol avodou/kaBodou sival tng idlac taénc.

MeyaAn IUKVOTNTA OAOKANPWONG Kat XolNAn KatavaAwaon
LV LWV,

Ywotn petadoon kat twv 6Uo Aoyikwyv otabuwv (0, 1) amod mUAeG
Hetadoonc (MOAUTIAEKTEC, LOVTOAWTEC, KATAXWPNTEC).

Mnb&eviKA oTaTLKA Katavalwon oxvocg (mAnpng
CUUTTANPWHOTIKOTNTA).

KaVOVLKEC Kol EUKOAQ LUTOUOTOTIOLOLULEC DUOLKEC OXEOLAOELC.

HAEKTPONIKH |
TMHMA HAEKTPOAOTQN MHXANIKQN KAl MHXANIKQN YMOAOTIZTQN
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Nepwypadn texvoAoyiac CMOS

+ KATASKEYASTPIA ETAIPEIA.
o EAAXISTO MHKOZ KANAAIOY (1. 65 nm).
o TYNOZ MHTAAIOY (n-well, p-well).

* APIOMOS 3TPQMATQN MOAYMYPITIOY.

* APIOMOS 3TPQMATQN METAAAOY.

Napadetypa : AMS CMOS 0.35u, n-well, DPTM

HAEKTPONIKH |
22



OAoOKANPpWHEVO KUKAWMO OE TEXVOAoyia
AMS CMOS 0.6u, n-well, DPTM

Ewkova 6: 1° oAokAnpwpévo
KUKAWpQ TTou
KOTAOKEUAOTNKE OTO
Epyaotrplo HAEKTPOVIKAG

HAEKTPONIKH 1
APICTOTEAEIO 23
Ravemornyio TMHMA HAEKTPOAOTQN MHXANIKQN KAl MHXANIKQN YNIOAOTISTQN



AutoAwka tpaviiotop (1/3)

* MOAAAMNAQN AKPOAEKTQN.
+ KAGETO (VERTICAL).

* MAEYPIKO (LATERAL).

« AOMH I2L.

HAEKTPONIKH |

24



AutoAwka tpaviiotop (2/3)

Base Collector
s R . ’ N
y Emitter Collector Base ~ Emitter
7 f ™~ | '
Si0, | SiO, ) Si0; | e Si0, ) 11 = Si0,
777 SRR N : = / SR L T

A | ntemiter % % 22 oottet
Collector e - p P p / Jollecto
—, //‘ p base 1 \ / curremt
base region / ~ in base

nr

-

N

=~ W /
%////////// : / /@ / / % as(;:;um:, relgifu)l é

NS RRRRNRSANAN \<\\\\\\\\\\\\\\
n* buried layer n* buried layer
p-type substrate
npn Lateral pnp
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AutoAwka tpaviiotop (3/3)

Ewéva 7: AUtohko
tpaviiotop

g HAEKTPONIKH |
AQIGTOTEAEIO 26
avemoTnpio TMHMA HAEKTPOAOTQON MHXANIKQN KAI MHXANIKQN YNOAOTIZTON
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AAANa oAOKANpwHEVO EopTRLOTOL

=  OAOKAHPQMENEZ AIOAOIL. J

N

=  OAOKAHPQMENEZ ANTIZTAZEIX R =p (L/S):
e  METAAANOQOY (laser trimming).

*  [IOAYNYPITIOY.

* AIAXY2Hz2.

= OAOKAHPQMENOI MYKNQTEZ:
e Polyl -YNOITPQMA.
 Poly2- Polyl.

HAEKTPONIKH |
TMHMA HAEKTPOAOTQN MHXANIKQN KAl MHXANIKQN YMOAOTIZTQN
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OAOKANPWHMEVN avtioToon
ne laser trimming

B s TN

{z

L 4 ,
\ laser trimming

HAEKTPONIKH |
ApIOTOTEAEIO

MavemoTthiuio

28
fovemariyo TMHMA HAEKTPOAOTQN MHXANIKQN KAl MHXANIKQN YOAOTISTON

Ewkova 8: Laser trimming




OAOKANPWHEVEC EMOYWYEC

AMIS 0.5pm CMOS

3M1P Tt L
l!"w | o | ot | ol Twin-tub technology
18 i (T Metal 3 NEZEEEmEEERERE )
s sl a st ] P o (underpass M2) S |

3 ; #
o | E!r [ll@!!iu !

dlh-; gll l inductor 3.5 turns
r
\ gy ‘" D !Fﬂ l 12 um metal width
Ili- nlilt.d ( 2 um space
I"""'F"“]P “ 160 um external dim.
c . EC
oy ==um=lli=£=ll:: i’:; % Patterned ground
I }[‘1 b= shields (poly) with
iff:]ll [:1ll j . .
= =\ 'fingers" vertical to the
LT T T R EREEESERERENTE

any loop [ 5 0 DO O O 10 0 o e
a 0.z 0.4 0.6 0.9 ) 1 12 1.4 1.6 1.8 ) 2
;

Ewkova 9: OAOKANPWUEVEG EMAYWYEC -~

HAEKTPONIKH |
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2nueiwpa Xpnonc Epywv Tpitwv (1/3)

To Epyo auto kavel xpnon Twv akOAouBwv Epywv:

Ewkova 1:

Kataokeuri oOAoKANPWHEVWVY KUKAWHATWYV : http://phys.org/news/2010-11-chip-
technology-internet-users.html

Ewkova 2:
Flip- flop pe 6 Tpavliotop! Fairchild Semiconductors, 1959:

http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-
research-in-electronics/

Ewova 3:

Wafer: http://en.wikipedia.org/wiki/Wafer %28electronics%?29

Elkova 4:
Topry oAokAnpwpevou pe 11 emnineda petdAAou:

http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-
internet-of-things.html

HAEKTPONIKH |
TMHMA HAEKTPOAOTQN MHXANIKQN KAl MHXANIKQN YMOAOTIZTQN


http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://phys.org/news/2010-11-chip-technology-internet-users.html
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://ds.haverford.edu/bitbybit/bit-by-bit-contents/chapter-eight/8-1-early-research-in-electronics/
http://en.wikipedia.org/wiki/Wafer_%28electronics%29
http://en.wikipedia.org/wiki/Wafer_%28electronics%29
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html
http://asmarterplanet.com/blog/2010/11/new-chips-needed-to-power-the-internet-of-things.html

2nueiwpa Xpnonc Epywv Tpitwv (2/3)

e Ewkova 5:
Aloxwplopoc tou diokou (wafer) oe mAakidia (chips):

http://www.sawstreet.com/index.php/services/inspection/23-services

e Ewova 6:

10 OAOKANPWHEVO KUKAWLLOL TIOU KOTAOKEUAOTNKE 0To Epyaotrplto HAEKTPOVLKAC:
ATo €pya tou Epyaotnpiouv HAektpovikig, THMMY, AMNOG

 Ewova 7:
AutoAko tpaviiotop: Amo €pya tou Epyaotnpiouv HAektpovikig, THMMY, ANO
* Ewkova 8:

Laser trimming: Amo €pya tou Epyaoctnpiov HAektpoviking, THMMY, ANO

HAEKTPONIKH |
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Ynueiwpoa Xpnong Epywv Tpitwv (3/3)

Ewkova 9:

OAOKANPWUEVEC ETIOYWYEC: Ao épya tou Epyaoctnpiou HAektpovikric, THMMY, ANO
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2npueiwpa Avadopag

Copyright AplototéAeto Mavemnotn o Osoocalovikng, Xat{omnouAog
AAKLBLadNnc. «HAEKTPONIKH I, Kataokeu) oOAOKANPWHEVWY KUKAWUATWV .
‘Ekdoon: 1.0. Oecoalovikn 2015 AtaBgoipo amno tn diktvakn dtevBuvon:
http://opencourses.auth.gr/eclass_courses.
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Znpeiwpa Adetodotnonc

To mapov VALKO SlatiBetal pe Toug 0pouc tng adelag xpnong Creative Commons Avadopa -
Mn Eproptkn) Xprion - Oxt Napaywya Epya 4.0 [1] i petayevéotepn, AteOvric Exkdoon.
E€alpouvtal Ta auTtoTeAr Epya Tpitwy T.X. dwtoypadiec, Staypappata K.A.m., T onola
EUTIEPLEXOVTOL OE AUTO KoL Ta omoia avadEpovtal pall e Toug OpoUE XPHong Toug OTo

«Znueilwpa Xpong Epywv Tpltwv».

O Skalouyoc Umopeil va mapexeL otov adelodoxo Eexwplotr) AdeLa val XPNOLLLOTIOLEL TO £pyO
ylo epmopLkn xpnon, epooov avto tou {NtnO«L.

Q¢ Mn Eumopkn opiletal n xpnon:

* 10U Sev MePNOUPBAVEL AUECO 1) EUUECO OLKOVOULKO ODEAOG ard TNV XpHon ToU €PY0U, YLO TO SLOVOUEQ TOU €PYOU Kol
adelodoyo

* mou Sev mepAapPAveL OLKOVOULKA cuvaAlayr wg mpolndBeon yla tn xprion 1 mpocfacn oto £pyo

* 1ou &ev pooTopilel oTo SlavouEa TOU €pyou Kol adelodOX0 EUPETO OLKOVOULKO 0deAOG (TL.X. dtadnuioelg) amod tnv
nipoPoAr) Tou €pyou o€ SLaSIKTUAKO TOTIO

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/
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7=\ APIZTOTEAEIO
/8 MANEMIZTHMIO
S5 OETTAAONIKHS

ANOIKTA ,
AKAAHMAIKA — Saesg
MAGHMATA

TENOG EVOTNTOC

Eneepyaoia: 2Bapva Kwvotavtiva
Oeocoalovikn, Eapvo e€aunvo 2015

EMIXEIPHXIAKO MPOTPA
EKMAIAEYZH KAI AIA BIOY MAGHZH EZ nA
npdnpuu Y10 TV avd

. E-
YNOYPTEIO MAIAEIAL KAI BPHZKEYMATQN .

E k6 Kovwviko Tapeis
Slasesialis e Me tn ouyxpnparodotnon tng EAAGSag kat tng Evpwmnaikii¢ Evwong




MANEMIZTHMIO
@7 OEITAAONIKHS

2 NMELWpOTA



AlratApNoN ZNHELWHATWV

Ornoladnmote avamapaywyn n SLaokeun Tou VALKOU Ba TtpETEL
va cupmnephapBavet:

" 10 Znuelwpa Avadopac

= 10 Znuelwpa Adelodotnong

" tn 6NAwon AlatApnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov utapyel)

nall pe Toug cuvodEVOUEVOUC UTIEPOUVOECHOUC.

HAEKTPONIKH |
TMHMA HAEKTPOAOTQN MHXANIKQN KAl MHXANIKQN YMOAOTIZTQN




